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(54) Separation of insulated pipes 

(57) The present invention concerns an automated 
method and an apparatus for separation of pipes com- 
prising a tube pre-isolated on the outer side with a 
foamed material comprising CFC, by deforming the 
pipe. The pipes may be of different diameters and cross- 
sectional forms as well as bend pipes, pipes having T- 
pieces, elbows, etc. A substantial part of the CFC gas- 
ses is released during the pressing process and is re- 
moved by suction and captured in a filtering means. 



The apparatus for separating pipes comprises first 
and second pressing surfaces being arranged during 
the separation process so that they substantially are fac- 
ing each other, means for moving the pressing members 
towards each other with a force sufficient to permanently 
deform a pipe placed in between, and suction means for 
removing CFC gasses being released during the sepa- 
ration process from the region around the pressing sur- 
faces. The suction means are coupled to filtering means 
for capturing the CFC gasses. 
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Description 

[0001] The invention concerns an automated method 
and an apparatus for separation ol pipes comprising a 
inner tube and an outer layer by pressing the pipe into 
deformation. The same apparatus may be used for 
pipes of different diameters as well as bend pipes. 
[0002] The invention concerns in particular a method 
and an apparatus for separation of pipes of which the 
outer layer is made from a foamed material comprising 
CFC gasses, especially R1 1 and R1 2. A substantial part 
of the CFC gasses is released during the pressing proc- 
ess and is removed by suction and captured in a filtering 
means adapted for absorbing CFC gasses. 

Background 

[0003] The different layers of pre-isolated pipes that 
e.g. have been used for distribution of district heating, 
need to be separated from each other before recycling 
of and/or disposal of the materials that the pipes com- 
prise. The pipes in question comprise an inner tube, 
usually made from a metal such as steel and one or 
more outer layers of which at least one is an isolating 
layer, usually made from a foamed material, and option- 
ally a sheath, usually made from a hard plastic material 
such as polyvinyl chloride polymer (PVC) or high density 
polyethylene (hd-PE). 

[0004] The pipes and/or the inner tubes may have any 
cross -sectional shape such as round, square, triangular, 
oval, etc., but the most common shape is round. 
[0005] Disposing of pipes that are isolated with a 
foamed material is a particular problem since the 
foamed material and the outer sheath often are made 
from materials of high combustibility, such as poly- 
urethane, and it will therefore in the near future almost 
certainly become very difficult to obtain permission to 
dispose the pipes on dumping grounds in most coun- 
tries. 

[0006] The foamed material may involve a problem 
when the components of the pipes are separated. The 
most common foaming agent that was used until about 
1990 is CFC gasses, known as R11 and R12. These 
gasses are contained within the foam and tests show 
that a large part of the gasses will be released during a 
separation process. This presents a problem for sepa- 
ration processes, since the release of CFC gasses to 
the atmosphere is unwanted for environmental reasons. 
[0007] Another problem for the process of separating 
pipes is that the pipes often have bends and/or dents 
due to the installation they have formed part of, or due 
to the dismantling process. Furthermore, the pipes are 
often connected to T-pieces, elbows, muffs and/or ex- 
pansion Joints, that are time-consuming to remove man- 
ually from the pipes. Therefore, the method and appa- 
ratus for the separating process have to be flexible to 
the shape of the pipes. Further, the pipes to be disposed 
are often of different diameters, both with regard to the 



outer diameter of the pipe and the diameter of th inner 
tub for which r ason it is highly desirable for a method 
and an apparatus for separation of pipes that they are 
flexible to th se parameters. 
5 [0008] The pipes to be separated comes in different 
length and a method and an apparatus for separation of 
pipes should preferably be able to handle pipes of var- 
ious lengths. 

[0009] Known separation methods comprises manual 

»o separation where the isolating layer is scraped from the 
inner tube manually. Manual separation is mostly used 
when the inner tube is being reused and the method is 
highly labour-consuming. Another method is shredding 
in which the pipe is broken down into small pieces that 

'5 subsequently are sorted but it is very difficult to prevent 
released gasses from entering the atmosphere in this 
process. A third known method is to force the pipe by 
hydraulic means through a die that fits with the outer 
surface of inner tube so that the outer layer is scraped 

20 from the inner tube. A special die have to be supplie;d 
for each diameter of the inner tubes and the method can 
only be applied to substantially straight pipes without 
bends or dents. The third known method may only for 
practical reasons be applied to pipes with a maximum 

2S length of approximately three meters. 

Description of the invention 

[001 0] It is an object of the invention to provide an au- 
30 tomated method and an apparatus for separation of iso- 
lated pipes that may be applied to pipes of diameters 
within a broad range and to pipes with bends or dents 
and/or T-pieces etc., without adjustment or modification 
of the method and apparatus. 
35 [0011] It is a further object of the invention to provide 
a method and an apparatus which includes steps and 
means for removal of gasses. such as, e.g., CFC gas- 
ses, that may be released during the separation proc- 
ess, from the region where the separation process takes 
*o place. 

[001 2] It is a still further object of the invention to pro- 
vide a method and an apparatus which includes means 
and steps for capturing of gasses, such as, e.g., CFC 
gasses, that have been removed from the region where 
4$ the separation process takes place. 

[001 3] It is a still further object of the invention to pro- 
vide a method and an apparatus that is adapted for han- 
dling pipes of various lengths. 

[0014] It is a still further object of the invention to pro- 
50 vide a method and an apparatus with means and steps 
adapted for loosening parts of the outer layer that still 
may stick to the inner tube after the primary separation 
process and/or means and steps for separating parts of 
the outer layer that still may stick to the sheath material 
55 after the primary separation process. 

[0015] The invention concerns a method of separat- 
ing a pipe comprising an inner tube and at least one out- 
er layer comprising the steps of 
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placing at least a part of the pipe between a first and 
a second pressing surfac , 

approaching the two pressing surfaces towards 
each other until both pressing surfaces engage with 
the pipe, and 

pressing the two pressing surfaces further towards 
each other with a force of such magnitude that the 
pipe is deformed whereby the at least one outer lay- 
er of the pipe is separated from the inner tube due 
to differences in the mechanical properties of the 
outer layer and the inner tube. 

[0016] The mechanical properties of the inner tube 
may be that it is made from a plastically deformable ma- 
terial, such as one of a number of steel alloys, and may 
be pressed into a substantially flat member whereas the 
outer layer may be made from a hard and brittle material, 
such as polyurethane, that will break into pieces during 
the pressing process. If the outer layer comprises a 
foamed material, then most of the cells of this foamed 
material will break during the pressing process and the 
gas that have been used as a blowing agent and is com- 
prised within the cells are released from the foamed ma- 
terial as the foamed material is crushed during the 
pressing step. 

[0017] Preferably, the method is applied to pipes 
wherein the inner fube is a metal tube, such as a steel 
tube. 

[0018] In a preferred embodiment according to the in- 
vention, the inner tube is in the pressing step perma- 
nently deformed into a substantially flat member. The 
required pressing force depends on the type and diam- 
eter of the tube and of the length of the tube positioned 
between the pressing surfaces. This length may be from 
0.25 meter to 3 or 4 meters, preferably between 0.5 and 
2 meters and most preferred between 1 and 1.5 meters. 
The applied pressing force is for a length of tube of 1 to 
1 .5 meters from 400 to 900 kN (kilo Newton), preferably 
from 600-700 kN. 

[0019] The process may, for tubes having a hard 
sheath, prior to the pressing step comprise a step in 
which the sheath is opened with one, two or more lon- 
gitudinal cuts so as to ease the pressing process, allow 
gasses to escape from the foam and the ease the sep- 
aration of the sheath part from the pipe and foam parts 
after the pressing process. The cuts may be applied 
manually or automatically by means of knives, circular 
saws, etc. 

[0020] The method may further according to the in- 
vention comprise the step of 

applying suction to the region where the separa- 
tion process is performed so as to remove a substantial 
part of gasses that are released during the process. 
[0021] Furthermore, the air that is sucked from the re- 
gion where the separation process is performed is in a 
preferred embodiment according to the invention 
passed through a filtering means so as to capture a sub- 
stantial part of the gasses. that are released from the 



process and which are removed by suction, in the filter- 
ing means, so as to prevent the gasses from contami- 
nating the environment. 

[0022] The method may also according to the inven- 
5 tion, subsequently to the pressing step comprise the 
steps of 

moving the pressing surfaces away from each other 
so as to release the pipe from the pressing surfaces. 

10 moving the parts of the pipe that have been pressed 
away from the pressing surfaces, 
placing the pipe in cutting means, and 
cutting the pipe so as to separate the parts of the 
pipe that have been pressed from the remaining 

is part of the pipe. 

[0023] The method may also according to the inven- 
tion further comprise the step of 

loosening remaining parts of the at least one outer 
20 layer of the pipe from the inner tube by applying loosen- 
ing means to the pipe. 

[0024] The loosening means may comprise two 
scrapers each comprising an edge and such loosening 
means are applied to the pipe by placing the edges of 

25 the scrapers on each side of the deformed inner tube 
abutting the flat tube sides where after the tube and the 
scrapers are moved relatively to each other. 
[0025] Alternatively, the loosening means may com- 
prise brushes that may be rotated and such loosening 

30 means are applied to the pipe by rotating the brushes 
while these are in contact with the part of the pipe that 
have been deformed so as to remove remaining parts 
of the at least one outer layer from the inner tube. 
[0026] The method according to the invention may 

35 preferably be performed on pipes of which the outer lay- 
er of the pipe is at least partly made from a foamed ma- 
terial. 

[0027] The foamed material may comprise poly- 
urethane. 

40 [0028] The foamed material may further comprise 
CFC gasses which have been used as blowing agent 
so that the gasses that may be released during the sep- 
aration process comprises CFC gasses. 
[0029] The invention also concerns an apparatus for 

45 separating pipes comprising an inner tube and at least 
one outer layer, the apparatus comprises 

a first pressing member having a first pressing sur- 
face. 

so a second pressing member having a second press- 
ing surface, the first and the second pressing sur- 
faces being arranged during the separation process 
so that they substantially are facing each other, 
means adapted for moving the pressing members 

ss towards each other with a force of such a magnitude 
that a pipe placed between the pressing surfaces 
may be permanently deformed, and 
suction means for removing a substantial part of the 
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gasses that may be released during the separation 
process trom the region around the pressing sur- 
faces. 

[0030] The first and second pressing member are 
preferably of such a rigid construction that the pressing 
surfaces are only slightly deformed during the pressing 
process. The pressing surfaces may be of various 
shapes so that the apparatus is suitable for treating ob- 
jects of various shapes and sizes and with bends and 
dents. The pressing surfaces are in a preferred embod- 
iment of the invention substantially flat and parallel to 
each other, at least during the pressing process. 
[0031] It is understood that the pressing surfaces may 
be oriented in any direction during the pressing process, 
horizontally, vertically or in between. Preferably, the 
pressing surfaces are substantially horizontal, so that 
the tube may be supported by the lower of the surfaces 
before the pressing process. However, tilted or vertical 
surfaces have the advantage that debris from the press- 
ing process may be removed from between the pressing 
surfaces by the force of gravity. 

[0032] The means for moving at least one of the 
pressing members towards the other pressing member 
or for moving both pressing members towards each oth- 
er may be any suitable mechanical means such as hy- 
draulic pistons, pneumatic piston, spindles, etc. 
[0033] The suction means may be one or more venti- 
lators, air pumps, blowers, etc. 

[0034] The apparatus may further according to the in- 
vention comprise a filtering means connected to the out- 
let of the suction means, the filtering means being suit- 
able for capturing a substantial part of the gasses that 
may be released during the separation process. The fil- 
tering means may be a activated charcoal filter or an- 
other suitable filter or it may comprise means for con- 
densing the gasses. 

[0035] The filtering means are in a preferred embod- 
iment of the invention suitable for capturing CFC gas- 
ses. 

[0036] The apparatus comprises in a f u rther preferred 
embodiment according to the invention a housing en- 
closing the pressing members and to which the intake 
of the suction means is connected so as to increase the 
efficiency of the process of removing a substantial part 
of the gasses, that may be released during the separa- 
tion process from the region around the pressing sur- 
faces. 

[0037] The apparatus may also in a preferred embod- 
iment of the invention comprise feeding means adapted 
for automatically feeding the pipe in between the press- 
ing surfaces. The feeding means may be a conveyor 
with an endless belt or chain that engages the pipe, it 
may comprise a number of cylinders or balls on which 
the pipe rolls and drive means for driving the pipe to- 
wards the separation region, etc. 
[0038] The apparatus may in a preferred embodiment 
of the invention comprise cutting means suitable for sep- 



arating a pressed part of a pipe from a non-pressed part 
of a pipe. The cutting means may comprise a pan with 
a straight cutting edge and a part with an inclined cutting 
edge so that the only a part of the inclined cutting edge 

s at a time is engaging the pipe. 

[0039] The apparatus may according to the invention 
further comprise loosening means suitable for removing 
parts of the outer layer of the pipe from the inner tube 
after the pressing process. 

io [0040] The loosening means may comprise two 
scrapers each with an edge, means for placing the two 
scrapers one on each side of and abutting the pressed 
part of the inner tube and means for moving the scrapers 
and the inner tube relatively to each other. 

is [0041] Alternatively, the loosening means comprises 
brushes, means for rotating the brushes, means for 
placing the brushes on each side of the pressed part of 
the inner tube and means for moving the brushes and 
the inner tube relatively to each other. 

20 

Brief description of figures 
[0042] 

2S Fig. 1 shows a side view of an apparatus for sepa- 
ration of isolated pipes, 

Fig. 2 is a top view sketch showing the principle of 
an apparatus for separation of isolated pipes, 

30 

Fig. 3 shows the knife for cutting the inner tubes, 
and 

Fig. 4 shows the first and the second pressing mem- 
35 bers of the apparatus. 

Detailed description of figures 

[0043] An embodiment of the apparatus according to 
*o the invention is shown in Figs. 1 and 2. The shown de- 
vice comprises a conveyor unit 1 for feeding the pipes 
into the separation region 2. The conveyor unit 1 com- 
prises an endless chain specially formed for engaging 
with and moving the pipes and a drive means for driving 
45 the endless chain. The apparatus further comprises a 
first, stationary pressing member 3 having a first press- 
ing surface 4, a second, movable pressing member 5 
having a second pressing surface 6 and means com- 
prising hydraulic pistons 7 for moving the second press- 
so ing member 5. The first 3 and second 5 pressing mem- 
bers and the hydraulic pistons 7 are comprised within a 
housing 8 that is connected with a ventilation pipe 9 to 
a suction means comprising a ventilator 10. the ventila- 
tion pipe 9 being connected to the intake of the ventilator 
55 io. The housing 8 is closed on the top and on the sides 
and is only provided with openings for entering 11 and 
exiting the pipes into and from the separation region 2. 
The function of the housing 8 is to enhance the efficiency 
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of removing gasses being released during the separa- 
tion process from the separation region 2 with the ven- 
tilator 10. The openings of the housing 8 allow air from 
the outside to entrain into the housing 8 and create an 
air stream in the separation region 2 and out through the 
ventilation pipe 9 and the ventilator 10 so that gasses 
released during the separation process are carried 
away or sucked from the separation region 2. The hy- 
draulic pistons 7 apply a pressing force of 65 tonnes, 
equivalent to about 650 kN. 

[0044] The shown embodiment of the invention is de- 
signed for pipes with a diameter of the inner tube of 
200-800 mm and an outer diameter of the pipe with iso- 
lation and sheath of 300-1200 mm, in particular two 
types of pipes with diameters of the inner tube of 273 
mm and 610 mm, respectively, and an outer diameter 
of 400 mm and 800 mm, respectively, the two types of 
pipes conforming to the Danish standards DN 250 and 
DN608. 

[0045] The ventilator 1 0 has a capacity of 1 300 cubic 
meter air per hour, and the outlet of the ventilator 10 is 
connected to filtering means 16 comprising activated 
charcoal filters that are suitable for capturing a substan- 
tial part of CFC gasses that may be release during the 
separation process and are transported from the sepa- 
ration region 2 via the ventilator 10. The filtering means 
comprise two activated charcoal filters connected in se- 
ries, each comprising 500 kg activated charcoal being 
able to absorb about 1 4 kg of CFC gasses. 
[0046] The apparatus further comprises cutting 
means comprising a stationary first part 1 2, a movable 
second part 1 3 and means for moving the movable sec- 
ond part 13, said means comprising a hydraulic piston 
14. The cutting means are placed adjacent to an open- 
ing of the housing 8 in substantially the same horizontal 
plane as the first pressing surface 4 opposite to the con- 
veyor unit 1 so that the part of the pipe that have been 
pressed after the separation process may be moved out 
between the first part 12 and the second part 14 of the 
cutting means so that the cutting means may separate 
the pressed parts of the pipe from the non-pressed parts 
of the pipe. 

10047] The apparatus also comprises conveyors 1 5, 
17 for transporting the separated parts of the pipes away 
from the separation region 2 and the cutting means 12, 
1 3 to a sorting station where the parts are sorted into 
containing means 18 for metal parts from the inner tube, 
foamed material, sheath material and optionally other 
materials, respectively. 

[0048] Optionally, the apparatus may also comprise 
loosening means for loosening remaining parts of the 
foamed material from the inner tube after the separation 
process. These loosening means may be placed inside 
the housing 8 in case the foamed material still contains 
gasses that may be released during the loosening proc- 
ess so that these gasses may be removed by means of 
the ventilator 10. The loosening means may comprise 
scrapers that are moved along each side of the inner 



tube that is substantially fiat due to the pressing process. 
The scrapers may be two scraper members each having 
a scraping edge of at least the same width of the inner 
tube and adapted for scraping each one side of the inner 

s tube. The scraper members may alternatively each 
comprise a multitude of spring-loaded fingers placed 
closely adjacent to each other, each finger having a 
scraping edge of a more narrow width that the inner tube 
so as to make the scrapers more flexible to unevenness 

10 of the inner tube, 

[0049] The loosening means may in another embod- 
iment of the invention comprise brushes that may be ro- 
tated by rotation means and are moved along the two 
sides ol the inner tube so as to loosen parts of the 

is foamed material that stick to the inner pipe. The brushes 
may rotate about axes that are substantially perpendic- 
ular to the plane of the flat inner tube or they may rotate 
about axes that are parallel to the plane of the flat inner 
tube. 

20 [0050] Optionally, the apparatus may also comprise 
secondary separation means adapted for separating the 
foamed material from the sheath material to which it may 
stick after the separation process. This secondary sep- 
aration process may be performed inside the housing 8 
2S in case the foamed material still comprises gasses that 
may be released during the secondary separation proc- 
ess so that these gasses may be removed by the ven- 
tilator 10. or the process may be performed somewhere 
else, such as, e.g., at the sorting station. 
30 [0051] The secondary separation means may com- 
prise scrapers or brushes similarly to the loosening 
means. Preferably, the secondary separation means 
comprises two rotatable cylinders between which the 
sheath material is rolled so as to loosen the foamed ma- 
ss terial that may stick to the sheath material. 

[0052] Preferably, most of or all parts of the apparatus 
are connected to earth with conductors so as to prevent 
static electricity on the parts. This arrangement is pre- 
ferred since the foaming materials and optionally also 
40 the sheath materials often are highly inflammable for 
which reason the apparatus preferably also is equipped 
with fire fighting and/or fire extinguishing means such 
as powder extinguishers. 

[0053] The cutting means are shown in Fig. 3. They 
45 comprise a stationary first part 12 with a first cutting 
edge 19, a movable second part 13 with a second cut- 
ting edge 20 and a hydraulic piston 14 for moving the 
movable second part 1 3. The first cutting edge 1 9 is sub- 
stantially horizontal whereas the second cutting edge 20 
so is inclined so that only a part of the inclined cutting edge 
20 at a time is engaging with the pipe so as to make the 
cutting process more efficient and to reduce the demand 
for cutting force delivered by the hydraulic piston 1 4. The 
movable second part 1 3 is equipped with means 21 tor 
55 connecting the second part 1 3 to the hydraulic piston 
14. The stationary first part 12 is mounted on vertical 
beams 22 that constitute a part of a frame. The movable 
second part 13 is slidabty connected to the vertical 
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beams 22. 

[0054] The pressing members are shown in Fig. 4. 
The first, stationary pressing member 3 has a first press- 
ing surface 4 and the second, movable pressing mem- 
ber 5 has a second pressing surface 6. The stationary 
first pressing member 3 is mounted on vertical beams 
23 that constitute a part of a frame. The movable second 
pressing member 5 is mounted slidably on the vertical 
beams 23 and is driven in the vertical direction by hy- 
draulic pistons 7. The lower ends of the hydraulic pistons 
7 are connected to the second pressing member 5 and 
the upper ends of the hydraulic pistons 7 are connected 
to a horizontal beam 24 that also constitutes a part of 
the frame. 

[0055] The whole process of separating the pipes 
may be controlled manually, but the apparatus compris- 
es in a preferred embodiment programmable control 
means for controlling the process, the control means 
comprising a programmable control part comprising a 
micro processor, a computer readable memory and a 
computer software program adapted for controlling the 
process, such as a Personal Computer with a suitable 
software program or a programmed PLC. The control 
means may further comprise a number of sensors for 
detecting the position of the pipe at various places, data 
communication means adapted for providing communi- 
cation between the control part and motors, switches 
and/or valves that are used to regulate and control the 
various steps of the processes and/or data communica- 
tion means adapted tor providing communication be- 
tween the control part and the sensors. 
[0056] The method according to the invention of sep- 
arating a pipe with the apparatus is described in the fol- 
lowing. The pipe is placed on the conveyor unit 1 which 
moves a part, such as approximately 1 .5 meters, into 
the separation region 2 that is located between the two 
pressing members 3. 5 each having a pressing surface 
4, 6. respectively. The second pressing member 5 is 
moved towards the first pressing member 3 by means 
of the hydraulic pistons 7 until both pressing surfaces 4, 
6 are in contact with the pipe. Then the pressing process 
begins in which the second pressing member 5 is 
pressed towards the first pressing member 3 by means 
of the hydraulic pistons 7 with a force of a magnitude 
sufficient to deform the pipe. 

[0057] The inner tube, usually made from steel, of the 
pipe is during the pressing process permanently plasti- 
cally deformed into a substantially flat member of which 
the original opening in the middle is substantially closed 
and the flat member obtains two substantially flat and 
substantially parallel sides. The outer, isolating layer of 
the pipe made from a foamed material is a brittle mate- 
rial that will break into smaller pieces and at least partly 
be crushed during the pressing process, whereby the 
outer layer is at least partially separated from the inner 
tube. The cells of the foamed material will, when the ma- 
terial is crushed, release their content of gasses that 
have been used as a blowing agent, such as CFC gas- 



ses. Therefore, the process is preferably performed at 
a temperature above to boiling temperature of the gas- 
ses so as to remove as much gas as possible from the 
foamed material during the pressing process. 

5 [0058] The ventilator is activated during the pressing 
process so that gasses, such as CFC gasses, that may 
be released from the foamed material during the press- 
ing process is sucked from the separation region 2 and 
out through the filtering means 16 in which a substantial 

io part of the released gasses are captured. 

[0059] Thereafter, the part of the tube that have been 
pressed is moved out of the separation region 2 and 
through the two parts 1 2, 1 3 of the cutting means as the 
next part of the pipe is placed in the separation region 

'5 2. The hydraulic piston 14 for moving the second part 
1 3 of the cutting means is activated and the pressed part 
of the pipe is cut from the remaining, non-pressed part 
of the pipe and is moved by means of the conveyors 16, 
17 to the sorting station. 

20 [0060] The sheath that the pipe may be equipped with 
on the outer side of the outer layer will often be broken 
into smaller pieces during the pressing process. How- 
ever, the sheath is easily separated from the outer layer 
and the inner tube after the cutting step even if the 

2S sheath is still in one piece. The sheath may optionally 
be subjected to a secondary separation process, e.g. by 
rolling the sheath between two cylinders, in order to 
loosen parts of the outer layer that may stick to the 
sheath. 

30 [0061] Optionally, cutting means are provided for 
tubes having a hard sheath, so that the sheath prior to 
the pressing step is opened with one or two longitudinal 
cuts so as to ease the pressing process, allow gasses 
to escape from the foam and the ease the separation of 

35 the sheath part from the pipe and foam parts after the 
pressing process. The cuts may be applied manually or 
automatically by means of knives, circular saws, etc. 
[0062] Optionally, loosening means are further ap- 
plied to the inner tube for loosening parts of the outer 

*o layer that may stick to the inner tube after the pressing 
process have been performed. 

[0063] The foamed material may after the sorting 
process be recycled or disposed in a number of ways, 
e.g. by being combusted in a combustion plant at such 
45 high temperature that a remaining content of CFC gas- 
ses are destroyed. 

[0064] The gasses contained in the filtering means 
may be recovered or destroyed together with the filtering 
means. 

50 

Claims 

1 . A method of separating a pipe comprising an inner 
S5 tube and at least one outer layer comprising the 
steps of 

placing at least a part of the pipe between a first 
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and a second pressing surface, 
approaching the two pressing surfaces towards 
each other until both pressing surfaces engage 
with the pipe, and 

pressing the two pressing surfaces further to- 
wards each other with a force of such magni- 
tude that the pipe is deformed whereby the at 
least one outer layer of the pipe is separated 
from the inner tube due to differences in the me- 
chanical properties of the outer layer and the 
inner tube. 

2. A method according to claim 1, wherein the inner 
tube is a metal tube, such as a steel tube. 

3. A method according to claim 1 or 2, wherein the in- 
ner tube in the pressing step is permanently de- 
formed into a substantially flat member 

4. A method according to any of claims 1 -3 and further 
comprising the step of 

applying suction to the region where the sep- 
aration process is performed so as to remove a sub- 
stantial part of gasses that are released during the 
process. 

5. A method according to claim 4 and further compris- 
ing the step of 

passing the air that is sucked from the region 
where the separation process is performed through 
a filtering means so at to capture a substantial part 
of the gasses, that are released from the process 
and which are removed by suction, in the filtering 
means, so as to prevent the gasses from contami- 
nating the environment. 

6. A method according to any of the preceding claims 
and further subsequent to the pressing step com- 
prises the steps of 

moving the pressing surfaces away from each 
other so as to release the pipe from the press- 
ing surfaces, 

moving the part of the pipe that have been 
pressed away from the pressing surfaces, 
placing the pipe in cutting means, and 
cutting the pipe so as to separate the part of the 
pipe that have been pressed from the remain- 
ing part of the pipe. 

7. A method according to any of the preceding claims 
and further comprising the step of 

loosening remaining parts of the at least one 
outer layer of the pipe from the inner tube by apply- 
ing loosening means to the pipe. 

8. A method according to claim 7, wherein the loosen- 
ing means comprises two scrapers each comprising 



an edge and the loosening means are applied to the 
pipe by placing the edges of the scrapers on each 
side of the deformed inner tube abutting the tube 
sides where after the tube and the scrapers are 
s moved relatively to each other. 

9. A method according to claim 7. wherein the loosen- 
ing means comprises brushes that may be rotated 
and the loosening means are applied to the pipe by 
10 rotating the brushes while the brushes are in con- 
tact with the part of the pipe that have been de- 
formed so as to remove remaining parts of the at 
least one outer layer form the inner tube. 

is 10. A method according to any of the preceding claims, 
wherein the outer layer of the pipe is at least partly 
made from a foamed material. 

11. A method according to claim 10, wherein the 
20 foamed material comprises polyurethane. 

12. A method according to claim 10 or 11 , wherein the 
foamed material comprises a CFC gas which have 
been used as blowing agent and the gasses that 

25 may be released during the separation process 
comprises CFC gasses. 

1 3. An apparatus for separating pipes comprising an in- 
ner tube and at least one outer layer, the apparatus 

30 comprises 

a first pressing member having a first pressing 
surface, 

a second pressing member having a second 
35 pressing surface, the first and the second 

pressing surfaces being arranged during the 
separation process so that they substantially 
are facing each other, 

means adapted for moving the pressing mem- 
40 bers towards each other with a force of such a 

magnitude that a pipe placed between the 
pressing surfaces may be permanently de- 
formed, and 

suction means for removing a substantial part 
45 of the gasses that may be released during the 

separation process from the region around the 
pressing surfaces. 

14. An apparatus according to claim 1 3 and comprising 
so a filtering means connected to the outlet of the suc- 
tion means, the filtering means being suitable for 
capturing a substantial part of the gasses that may 
be released during the separation process. 

S5 1 5. An apparatus according to claim 1 4, wherein the fil- 
tering means are suitable for capturing CFC gas- 
ses. 
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16. An apparatus according to any of claims 13-15 and 
comprising a housing enclosing the pressing mem- 
bers and to which the intake of the suction means 
is connected so as to increase the efficiency of the 
process of removing a substantial pari of the gas- s 
ses, that may be released during the separation 
process from the region around the pressing sur- 
faces. 

1 7. An apparatus according to any of claims 13-16 and io 
comprising feeding means adapted for automatical- 
ly feeding the pipe in between the pressing surfac- 
es. 

1 8. An apparatus according to any of claims 13-17 and '5 
comprising cutting means suitable for separating a 
pressed part of a pipe from a non-pressed part of a 
pipe. 

1 9. An apparatus according to any of claims 13-18 and 20 
comprising loosening means suitable for removing 
parts of the outer layer of the pipe from the inner 
tube after the pressing process. 

20. An apparatus according to claim ig, wherein the 
loosening means comprises two scrapers each with 
an edge, means for placing the two scrapers one 
on each side of and abutting the pressed part of the 
inner tube and means for moving the scrapers and 
the inner tube relatively to each other. 

21. An apparatus according to claim 19. wherein the 
loosening means comprises brushes, means for ro- 
tating the brushes, means for placing the brushes 
on each side of the pressed part of the inner tube 35 
and means for moving the brushes and the inner 
tube relatively to each other. 
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Fig. 3 
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Fig. 4 
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